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TYKE FOR TWO-WHEELED VEHICLES 

•• „ t-vr-e for two- 

■ Tb e" present invention relates *°. a ^ , 

at least one layered W*" J^f ^ lateB to a process 
The present invention moreover rer 

, for manufacturing said T^rm of tyres for two-wheeled 
in the field of production of tyr a. 
V ehidee. in particular those JtTrcyTles or the 

eo-called ^r , U increasingly f.*= of 
race motorcycles, the need is 1» ^ rQad 

s providing ever higher performances r oornering , 
behaviour both in straight stretch and 

stability of the -^-X. and low weight, 
yield, wear uniformity and regular y transve rse 
Said tyres are charactered by ^ a h g^ ^ ^ 
,0 curvature in order to provide goon 

banked in . 

BurfECe when the "^"J^ "round contact 
cornering. Maintenance ofj con ^ ± , a maj or 

area of -tyre footprint" under .U 

problem in determining gene^ vehi ^^ ^ „a= 

« particular ^^"^J^ of ^cornering 
m otorcycles tyree, is ™*£ to maximise cornering 

power along with good lability ca of ty re 

speeds under race conditions ^ braking . 
laps and foot-print under £ «t in order to 

30 Attempts have been made in the prior 

satiBfy the above reported needs 

For example, Europ compr ising a tread 

7 „ -102 relates to a motorcycle C ^ ^ 

reinforced between its "^^^ a ca^r 

3 s ***** in its normal inflated * ^ ££~o»* carcaS 3 
value C/L of between 0.5 and 0.7, 
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n oC rubber covered cords radially inside the breaker 

»rt -in- each bead region around an annular oe 
wrapped m eacn oeau a n the tread edges . 

, hp tread is disposed radially inwara 
under the treaa is *- , of rubber 

break er «-«y a VTar - P ly and «- 

secondary carcass ply «P resultant 

— 

between its edges oy * » camber 

ply of radially. drsp baad regions and 

the breaker assembly and between bead „ ir e 

w ra PP ed !n eacn bead ^ ^f^oTrt carcass ply 
f r ora th e and b.ad regions. 

:™sld^li Lacked in tbat.tfce breaKer 

rh! tvre and the bandage comprises nylon coras 
the tyre, anu , , fc nv ion cords side 

™ would have proved cornering P=»er and stability 
tyres wouxu r , This tvre would 

under all conditions and improved grip. This ty 

35 show also superior fatigue life. . 

US Patent- 6 412 533 relates to a tyre compnsxng. 



20 
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a) 



a carcass .structure — -JJLn Sr^-il 
provided „ith ^^-^J^ed ^ dictions 

to one another -and ^^ torial pla na o f the 
inclined -with respect to the ecu 

tyrS ' structure coaxially ~ W " d 



b) a belt 



a wao. 

carcase structure including: one 
„ a radially iuner layer 

S neet made of an ela plurality of . 
ii, a radially, outer layer ^^J^ side ^ 
circumferential corls .^"^^ cord, 
side, of at least on ially nu ii 

. deferentially wound « ^ plane o£ 

' angle with respect to the eg" 

15 the tyrB ' Jlm around the belt 

c) a tread coaxially extending aroun 

structure. alastomeric 
Preferably. said sh^t J ^ suita hle 

m aterial incorporates ^^21^ properties without 
20 to increase its J*"^"^ Ion properties of the 
substantially altering the adh ^ 
alastomeric material in tn » so -called 

>.4<i binning means comprise rnc 
preferably, sard bindl "9 fiberB of poly- 

aramid . pulp (*»* £lb " 11 commercially 
25 Paraphanylane-terephthalamrde, , of^e ^yP 

known as «Kevlar -pulp trom d fibers - are 

fr om -eferably. said shorter illat, • 

^oriented, for ^stance by Qf ^ £orcea 

operation, according to the m durlng the 

30 which the supporting -«-*^ aJLti* is usually 
tyr e manufacturing process Such dir^ ^ 
tta circumferential direction of the t£ 
pr aorientation is preferably carded out ^ a 
said sheat during its menu facture . ^ ^ 
" irassTruc ure^and the radially cuter layer proved 
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„ of the belt structure, it would 
wit h sero-degree cord* ^ both the d esired 

be possible to gtabiU?y inTarted to ■ 

features of road holding and desired 
. the tyre by * e ^^^r:;' ^ ^forndty and 
features of - ^ * in Btra ight 

stability of the vehicle at ^ zsro . d egree cord 

stretches, imparted to the tyre ^ 
. la yer ol the belt structure. 

Xhe applicant has '^U. short 

10 ^r t r f ib«^ 

fibrillated fiber or poxy* r disclosed above, 

sssociated with the belt «*°***^??Z*«^ 

+~ ~ nTrn^r^:^ - essentially in 
reinforcement (e.g. said rem However, 
the circumferential direction °^J^ inf orceman t 
a ocording to • behaviour of the 

is also x,nporta« during bendillg „hen the 

• - mat-c-rn al associatea wi^n « 
25 layered inorganic material, 

structure- _ rBBen t invention 

A ~Tt n9 1o' f^yre^r ^-1^ vehicles, 
thus relates .to a tyre 

comprising: ... carcass ply 

^^^_, ==; structure with at least 
30 " shaped In a substantially toroidal configuration 
Se opposite lateral edges of which are assocxa ted 
Tth respective right-hand and left -ha^ bead w,r.s , 
each bead wire being enclosed in a "^^^ 
- 35 . - a belt structure applied „ a or 
external position relative 
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.JL relative to said carcass afc , aaeC 



layer ot 



10 



15 



20 



30 



• W r^T^^e^ from 0.0, - - 30 nm. 
preferably from o.os » to 15 nm. 

Preferably, said belt structure -^"^ of 
(x) at least one layer of _ 

tii) ro^Jof corde oriented accord^ * ~ 
■ II relation to tbe e^atorial plane of tbe tyre, 

(iii) Tcomblnatlon of (i) and (ii) . 

According to one preferred embodiment, said a 
According e „,. linked elaetomeric material Is 

one layer of structure ani aai d belt 

placed between said carcass 

rr=2--- ?=rs=?=. - = 
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20 



■holt structure in a 
one . carcase ply. * with reB p B ct to 

.. said carcass Piy. - " ea t d to ln Ba a i d lei t structure, 

out S r position with respect to said b 
. subjecting the green tyre to. moulding » 

cavit y formed in a ^^f^^^^ by 
. subjecting said green tyre to 

:jr j= 2ri - — — 

material comprising: ln — 

(b> rndiltralTayer y thi 0k ne 3B o t from 0.01 - to 30 nm, 
pr eferably *~ ^ e ^diment, said at 
^^xXer T roLIllhle elastomeric ferial 
least one layer ot a ri bbon-li^e band 

- T:^rj^s^" .Z^ ^rial in 
consisting of said cr ribbon . lilce band may be 

aide by. side ooxx-- «rf ^ crosslinka ble 
produced, for example, by «*™*™f ^ of 

el astomerie ferial. ^ f ta of the 

forming and/or depositing the *™"7 £or e xample. 
2S tyre on a «- ^J^T^.™- — 

ilstss- - - *» - n - e of the sarae 

30 inorganic material (b) !• 

elastomerie material. embQ diment, said 

wording to a further J"*"^ 4 elastomerie 
inorganic material (b) is exfoliated m the 

material- description and of 

3S F or the purposes of ~ «» 

the olaima which follows, the term .intercal 
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tm\ is disposed between tne 
polymer (a) is cie* to form a 

the clsims ' ^t a nLco^osite is 

formed wherein the la *"» merBed throughout the 

10 ma terial (b) are individually dispersed 



^ be determined hy uexug x-ray lrforma tion 
transmission electron microscopy ^^^^tion of 
shout hoth the morphology and the *ara ^ 

^eml'for — and s^In 
Giann elia, *. «*^'' Sp rin 9 er-Verlag. 
j Polymer Science (1999)/ 

Berlin, Heidelberg, entoodiment , said layered 

According to one preferred e elast0 meric 
inorganic material (b) exhibits in _ the 
material, a d- spacing value 

of at least 

5 analysis of at least 10% higher, P ^ 
layered inorganic material w 

the dieneelastomeric polymer jaK ^ ^ 
F or the purpose of the pr ^ ^ ^ 
,0 variations 1%) of the P oaloulate «a as follows, 

diffraction analysis have been ca eest 
Xhe analysis was carried ^ maM1 er 



PmD-f nr '.VPS\ P-019 



/U -02 LliN 11:33 FAX 39 2 «3190 A 



D . 04 . 28 and a — : - « ^ - - — 

1 . 4 o. 2 e-32.0°26. The d-spacxng value was 
the following formula: 

d-spacing = ^/2sxn9 
in which X 1. the wavelength of the * of Cu 

(average of K«l and *e> e^al to of the 

The a-spacing value corresponds to the val 

«— ■ — x ~ e! r^:= - 



10 



layered inorganic material . 1 subtracting 



Val " e ' ^„„ to one preferred embodiment, said layered 
According to one pre elasto meric 
inorganic material <b> « preset in J* 
material in an amount of from 1 phr 
preferably from S phr. to « dsBC ription and of 

F cr the pnrpo.es of ^ the parts 

the claime which follows, the term ph elastomerlc 
by weight of a given <~"»v"i the disn e 

material per loo parts by *exght 



elastomeric polymer. J4 „ mt . sa ia at least 

■ wording to one preferred of 

on e layer of elastic 0 . 4 „ ^ 
between 0.075 mm and 5 mm, prereraoxy 



3 D ref erred embodiment, said 

According to one preferred 
elastomeric material further comprises • at least 
silane coupling agent (c) . avered 

According to one preferred -embodiment, the layered 

montmorillonite, nontronite, bexdellxte, 
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sericite; or matures thereor. 

particularly preferred. _ inorg anic material 

In orde r to render elas to,neri= poly-r 

(b) n^re co^atihle with the diene 
(a) said layered inorganxc material 

trB ated with a ^^"""^a ^odiment. aaid 
Aocording to from the 

formula (I) " +X n " 



R 4 1 *a 



(I) 



where im 

. y represents S Tor », ^ ldentical or 

15 - fc. •.. - d ■*' 7 \ lnear or branched Cl -C M 

different, represent a linear . brsnched 

^tjS, aaid cycloalfcyl group po^bly 
heteJo atom such o^en. nitron or 
25 ^eeente an anion euch as the chlorine ion, the 

sulphate ion or the phosphate ion; 
. n represents 1, 2 or 3. „ r ._ iBl ( b ) which may 

30 ^ - th/prodnot ^own h the na„e 

of PelUte' S7G fro*. L ayiosa Chimic*. cineraria B.p.». 
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According to one preferred embodiment, the diene 
elaetomeric polymer (a, which maybe used in the present 
invention may be selected fro. those commonly used * 
snlphur-crosslinxable elastomeric composition^*^ are 
5 particularly suitable for producing tyree^ that is t 
- say from elastomeric polymer? or copolymer, » 
say „ laaa transition temperature 

unsaturated chain having a glass trans 
r T > generally below 20-C, preferably in the range 
fit 0-C to -,0-C. These polymers or copolymers may be 
„ of natural origin or may be obtained by solution 
polymerisation, elision polymer i^tion « 
r^rt^d Z> Z -t r o-monomer aelected 
fLm monovinylarenes and/or polar comonomers in an 

M. preferably fro. . to . carbon atoms, and may be 
selected, for exa^ie, from the group 

. -p i riimethvl- 1,3 -butadiene, 1.3 

but adiene, isoprene. 2 3-dimethyl , e _ 

20 pentadiene, 1.3-hsxadiaue, £ , 1(3 - 

Lphenyl-.1.3-butadiene, or mixtures thereof.. 1,3 
LLdiLe and is.prene are particularly preferred^ 
Monovinylarenes which may optionally be _ 
comonomers generally contain from B to 20 
25 from 8 to 12 carbon atoms, and may be ^~" d < ^ 
sample. from, styrene; i-vinylnaph bhalene, 2 
vinylnaphthalene.- various alxyl, oycloalXyl. -aryl. 
alKvlaryl or arylalkyl derivatives of etyrene such as, 
ftf ™^le a-methylstyrene, 3-methylstyrena. 

30 ' rUylstyJene. *-cy=lohexyletyrene. 4-dodecylstyrene 
2 -ethyl-4-benzyl S tyrene. 4-p-tolylstyrene, «-« 

PhenyLtyl, styrene, or mixtures thereof. Styrene is 
particularly preferred. 

P Polar comonomers which may optionally be used may be 
35 selected, for example, fromi . vinylpyridine 
vinyl^oline, acrylic acid and alkylacrylic acid 
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esters, nitriles. or mixture, thereof, such as, for 
example, methyl acrylate, . ethyl acrylate, metbyl 
, »ethacfylate, .ethyl, methacrylate, acrylo^trrle, or 
^turea thereof . . wUch 



Preferably, the diene elastomeric polymer (a), 
be used in the present invention may be "A-"-, 
for example, from: eis-1.4-polyisoprene (natural or 



tor examyiw, — ' , „^ 

Synthetic, preferably natural rubber, 3,4-polyxsopr ene^ 

pDly butadiene Cin particular J*g£~ t^tfd 
1,4-cis content)., .optionally n . ^ 

isoprene/isobutene . copolymers, - " 

butadiene/acrylonitrile copolymers, ■ t **""£'!~ 

Ltadiene copolymers, styrene/isoprene 
copolymer,. s tyreneA.3-butadiene/acrylon lt rrle 
copolymers', or mixtures thereof. 

P Z .laatomeric material according to the present 
invention may optionally comprise at least one 
: ias tomeri= polymer of one or ^re ^noolafins wrth^an 
oleflnic comonomer or derivatives thereof (a > The 
iLoolefins may be selected from, ethylene and - £ - 
generally containing from 3 to 12 oar bon atoms, such as , 
for example, propylene, 1-butene, 1-pentene 
i-octene, or ^xtures thereof. The following 
preferred, copolymers between ethylene and an a-olefin 
optionally with a diene,- isobntene homopolymers or 
copolymers thereof with small amounts of a diene, which 
J s optionally at least partially halogenated. The dxene 
optionally present generally contains from 4 to 
carbon atoms and is preferably selected from, 1,3- 
butadiene, isoprene, 1,4-hexadiene. 1, 4-cyclohexad.ene. 
5-ethylidene-2-norbomene, ? . methv lene- 2 -norbomene 
vinylnorbomene, or mixtures thereof. Among these, the 
following are. particularly preferred: ethylene/propylene 
copolymers (EPR) or ethylene/propylene/diene copolymers 
■ (EPDM) , polyisobutehe; butyl rubbers; halobutyl rubbers, 
in particular chlorobutyl or bromobutyl rubbers; or 
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mixtures thereof. 

A diene elastomeric polymer (a) or an elastomeric 
■polymer (a') functional! zed by reaction with suitable 
terminating agents or coupling agents may also be used 
5 In particular, the diene elastomeric polymers obtained 
by anionic polymerization in the presence of an 
organometallic initiator (in particular an organolithium 
initiator) may be functionalized by reactxng the 
residual organometallic groups derived from the 
10 initiator with suitable terminating agents or coupling 
• agents such as, for example, imines, carbodiimides, 
alkyltin halides, substituted benzophenones, 

alkoxysilanes or aryloxysxlanes (see, for example 
European- patent EP 451 604, or patents US 4 742 124 and 

15 US 4 550 142) . • 

As disclosed above, the elastomeric material 
according to the present invention further comprises at 
least one silane coupling agent (c) - 

According to " one preferred embodiment, the silane 
20 coupling agent CO which may be used in the present 
invention may be selected from those having at least one 
hydrolizable silane group which may be identified, for 
example, by the following structural formula (II) : 
(R) 3 Si-C a H 2n -X (ID 
25 in which the groups R, which may be identical or 
different, are selected from: alkyl, alkoxy or aryloxy 
groups or from halogen atoms, on condition that at least 
one of the groups R is an alkoxy or aryloxy group; n xs 
an - integer between l and 6 inclusive; X is a group 
3 0 selected from: hitroso, mercapto, amino, epoxide, 
vinyl, imide, chloro, - (SUCH^-Si- (R) , in which m and n 
are integers between 1 and 6 inclusive and the groups R 
are defined as above. 

Among the coupling agents that are particularly 
35 preferred are bis (3-trxethoxysilylpropyl) tetrasulphide 
. and bisO-triethoxysilylpropyl) disulphide. Said 
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""^n ^"preferred -« ■-*■«"■ 



phr to 5 phr. nal ' reill forcing filler may 

At least one additional reiu . , 

r-n the elastomeric material 
XO advantageously be added to the el ^ t 

according to the present invention, in 



15 



according Co the — ^ pre£araWy fram 20 

qenerally of from o.l phr to 120 pnr, f 
p ht to 9 0 phr. Preferably, the total 

l„ B t one addition! reinforcing f iller —J*. layered 
..organic materia. » is ^ ^^those 

used for cros example, carbon 

particular for tyres, such as £ ° r calcium 
black, silica, alumina, alummosilicates , 



rrol— ^ ^ed in"tne production ^ tyres, 
g enerally having a ^ area of not leae than 20 Wg 
2S (determined by CTAB absorption as descrxb 

Sta °r lul »hich -»y - used ,=00 rding ■ « . the 
present invention *ay generally be a pyrogen- 

mvrface area (measured according to ISO . 

Tfro; so „>/g to soo »7g. Preferably *~» « " 

200 J£ a reinforcing filler coding eilica is 
preset tbe elastic . Serial «y advantageously 
Incorporate at least one silene coupling agent W 
capable of interacting with the silica end of Unking it 



30 



r _.. «non d not; 



. ,^ 3190 P IBE IXX X^.PHOP.PEPT.^ B.P-O. MONACO ® 0 2 e 

'02 LTJN 11:35 FAX 39 2^3190 ^ 



3T0272 

14 



-legation. «^ dis i OEed above. 

. which may.be •«•-. fj^mi a JUing to .the preset 
Th e elaetomeric l aocord . ng to toown 

5 invention may *>e _ ulplrar - b asea vulcanising 

technics, in P«*~£ £th „. . 
systems comply used for dxene el used is 

10 ::rr. ^» - — — to thoss 

skilled in the art^ particul arly effective are sine 

Activators that are pa salts of 

^ounas.and in ^7^^^ chaining fro. . 

IS to IB . carbon atoms, such . e i a stomerlc 
which are preferably formed xn sxtu ^ 
material from ZnC and fatty aexd. and 

PbaO., Pb°». or mixtures the «°*. w be selected 

^celerators that are o— -W ^ * thi a.oles, 
20 from, dithiocarbamates, guanine thx^ „ 
...sulphenamides, thiurame, a-nes, W * 9 

mixtures thereof.' ^ 4 _a fco the present 

The elastomeric material accord^ to 
mention may comprise other comply » tt 
2S selected on the basis of the ^ ^ ^ 
which th e composition " ^"f*" J id position: 
following may be a ^heaives, anti-ozone 

antioxidants, anti-ageing agents adhee 
-agents, modifying resins, fibres 
3 „ pulp), or mixtures thereof 

In particular, for the ^ gener ally selected 

the processability. a \ le oilE . or 

Irom mineral oil., -get*, arOTaCic oi l. 
mixtures thereof,, such as, for. * mi xturas 

33 naphthenic oil ph.halates eoyb 
■ thereof, may be added to trie 
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25 



->» uresent invention. The amount of 
wording to the J™*^ from , phr to 10 o phr. 
plasticizer. generally ranges 

preferably from 5 phr to ^ 
. The Xing together the diene 

invention may be prepared ny lnor ganic 
elastomeric polymer, (a) with ^ ^ mUr ^ 

material 0» , with the additional accor ding 
with the other additi.ee optional ^ be 

to techniques known in the ^ ^ q£ ^ 

carried out. for example, using an F 

mill type, or an -tore 
tangential rotors (Banbury ~ of ^ 

(intermix), or using continu . r . rotat i n g 

ty pe (Buss), or using oo-rotating or ^ 
tfin-ecrew e X truders or ^ ^ ^„ ated ln 
The present invention will now b ative 
furt her detaii by -means of a number jf il ^ 
embodiments, with reference to the a mide 
which are a view in cross section ot 
according to different embodiments 

invention. - - two -wheeled 

A high-trensverse-curvature tyre for . 

vehicles according to the invention has 

identified by reference number (1) - . in<Jicates the 

With reference to Fig- L x x 
equatorial Plan, of the tyre (1). stm re (2) 

The tyre (1) comprises a oppositB 
comprising at least one carcass ply U>. ^ 
iateral edges (3a) of aseociation hetween the 

, respective bead wires (4) . ■ _ aoh ieved here 

carcass ply (3) and the bead wires <«> fcha 
hy folding back the opposite lateral «*" « Jorm 
== ,lv (3) around the bead wires (4) so as 

carcass baOc-folds (3a, as shown m Pig. 

5 " Mtematively, the conventional bead wires (4, can 
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case, the carcass ply (3) is not secon d 
, snnuiaf inserts, the f J^f - £ \ 
carcass ■ ply (not represented in Fig. 
eternally over the first- consists of a 

The carcass ply C3) generally 
plurality of reinforcing cords arranged ^ le \ of 
P oth er and at least partially coat e* with a laye r 

elas tomeric ^^^^ ~ 
usually made of textile fibres, « 

ny lon. polyethylene ^tT^ i' ITT^ — 

stranded together, coa ^ zln c/manganeBe. 
example copper/zinc. 

„-W— t he carcass 
, According to a preferred e 

. structure 12) is of radial type, i.e. tn 
. W incorporates "^^V^on «l^Tve to a 
■ substantially perpendicular direction relatl 

circumferential direction. comprises a 

5 Alternatively, the <«~^££ y 'It " carcass 

couple of radially inner and case , the 

plies (not rapreeented in Fig. D ™ 
"reinforcing cords are essentially parallel ^ t on 
.. another and oriented according to inclined direction 
,0 each Ply and opposed with respect J» the cords 
adjacent ply with respect to the equatorial pi 

^'external peripheral edge of bea* wires ««. 
„ elastomeric filler (B) is epplied which fills the 
3S ^ace defined between the carcass structure (2) and the 
corresponding carcass back-folds (3a) . 
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„ Known. «*» tyre axe, «~«^» EO _ calle a bead, 
c 11 «-,v rql forms tne 
an d elastomeric filler U ^ the 

^rr:™^ — « - *~ 111 

Fig. D- ... iB applied along the 

K belt structure t«> 1 (2) . The belt 

circumference of the carcas > ^ g a plu rality 

structure W) comprises - W ganged aide W 

of circumferential coil- "a . a*i ^ ^ q£ a fsw 
side, of a rubberised cord 17) iral i y wound at 

rubberised cord. tpref erably a -to ^ ^ of 

substantially-null angle *om one (?) £orm . 

. thB carcass structure (2)-. - substantially 

P lurality of ^ ^ ^'on of the tyre. 

15 oriented according to the ' t wit h reference 

usually called Jf^ 9 e^atoriaX plane S-S 

to its position with respec 

the tyre (1) - „*„« n tial coils are wound on 

Preferably, the to variab le pitch so 

20 the carcass structure ^ thlctaes s higher at 

^itf^ ,n the central portion of 

the belt structure (6). if ^ any pit eh 

Even though the spiralling y ■ from ze ro, 

25 liability involve a ^substantially be 

this angle remains so 

considered as always «*»\« J * taxtile or metal cords. 

Usually said cords (7) are cords , mo re 

-Preferably, said- cords (7 ar ^ fQr 

30 preferably high elongation CM stee 

Lample. European Patent EP 461 rbon (HT) 

Preferably, such cords are * conteJlt 

steel wires, i.e. steel wzres with 

higher than 0.9%. they ' may be n r 1011 ' 

When textile cords are us , boxylate (PEN), 

.rayon, polyethylene .naphthaleue-z.s-drcarb *y 
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W« vara (e.g. « f "Ls -eh «. 

one high modulus yarn (e.g. aramde 

461 646. externally onto the 

A aide wall (11) i* also W 11 "™^, L 
carcass Ply (3), this --Vt^'^ end of the 

eternal position, from the bead (10) 

belt structure (6) . ■ connected 

K tread hand whose lateral in 

to the side walls (11). ^^^eTstructure (.) . 
. position radially t ^ Burface 

Externally, the tread band (8) , 

(8a > designed to come into contact wit, >Jh ■ * a 

4= ^nnvps of variouB shape so as to 
^11°; T^lol of .various -pes and — 

t Td^r: ^ ~— — 

^eriaH^'aocordii to the present J^J" 
pl aoed between the £ ^ 

i /tv tti Pici. I, said layer \"> 
25 ply < 3) • In t 3 rn the surface of 



material (9) accoraxng carcass 
pl aoed between the belt ^tructure . 7 and^ ^ 

i ti\ tti Pici. I, said layer v«" 
ply (3)« In tx 9- i ' ^ surface < 

surface substantially corresponding to the 

d evelop m ent of said ^^Tat eas^ne portion 

said layer (» W . for 

of the development of said belt s 
instance at opposite side portions 
structure (6) (not represented in Fig. • 

in the case of tubeless tyres, a rubber layer 



in the case o£ tuners* - which 

shown in rig 1) generally ^ * l » 

internal position relative to the carcass ply (3) • 
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,^ Q f piq. l the only 
Fig. 2 show the same tyre (l) of Fig. , 

. slastomeric ferial .(9) acceding Jo th P ^ 



inveuv - iU " , c , Tti Ficr 2 , said layer w 

extends over a surface sue strU cture (5). 

Utex^tively, said lay- t9 j o£ Bald belt 

least one portion of the de P tlo ne of 

10 structure I a,, 

said belt structure (6) (not rep croBB iinked 

Alternatively. a further layer of a _ 

— ^l—fTJLTaTZ the carcas: 



15 



20 



elastomerie material according ~ , carcas s 

iB placed between the belt structure (7, and 

pXy (3) (not ^ reWtBd / n J a i9 thB , ; yra aooo rdin g to the 
THe process for producing the ^ tyre ^ ^ 

present invention may be <=~ r ^ taoOTl ln the 

— S e- - --^r in Patents E P « 

art, as described, j-vj- , fc leas t one 

V n iib 122 said process including at 

"f ^ufact^ng the green tyre and at least one 

..tepofvulc^ingthistyre^ ^ ^ the 

Mor e f- 1 ^ 1 ; ^/^, be£ crehand and 
tyre comprises the steps or p P inis hed 
4. i,- From each other, a series oi 
:5 separately from eacn _, rt s of the tyre 

» =_r =r^£=n=~^- - - ■ 

finished products will be preceded _by a s P 
semi-finished products are made, 
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s «It -steps o £ -a*, -» — tlz^ 

tlie outer surface of the tyre wne«. 
, of a t yre without uerng Z?S£LL* European 

B nr £ ace o £ the tyre, so as to « cavJ _ ty . 

in one of eh* moul 3 alastomeJ :io material, 

vulcanization chamber made or sure , 
!0 fined with ateam and/or anothe r J^^^ing 
is inriated inside ^ "uehed against 
cavity. In this way, the green tyr obtain ing 
tme r walls of the moulding cavrty, thus obz. s 
the inner waiis ..natively, the moulding may be 

t ne desired ^uldmg. ^*~^^ llcBllMielon chafer, 
25 carried out «^-~^ metal support 
by providing xnBxde the tyre * 

IJ a d according to the con. guratlon ° * ^ 
BU r £ a=e of the ty« to b in 

m etal support and the crude alaatomerrc material 
r^ite/to achieve - « crnde 

^jir ^^rin .e ^ c - :: -— d 
- 1: ^tnt--;:^^ 
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i n -r-o aches a maximum 

> -* nut; :n et ::» :^ 

temperature generally of is heated 

„ -the vulcanization afc ehe 

pressurized fluid used to press the y ^ 
LllS Of the — ^TTso-c. *e tis* 

t eo*erature of »° C ie gree of 

required to obtain a . ala3t omerio 
^Icanization throughout the 3 ^ ^ ,„ min 

material may vary m general ne 

^ depends mainly en the £ ren £ ed Er oa 

a» vulcanization is complete, the tyr 

the vulcanization mould. illustrated 
though the present erosB l inK ed 
; specifically in relatron to a ty , oduoe d 
aLstomeric manufactured products «^ ^ r 
according to the invention " 
belts . driving belts ox : flexlhl- illuBtrated 
The present rnventron will examples. 
° TI ^--Vr ^eTy Purposes and 

nit any limitation of this invention. 
EXAMPLES 1-3 ,, oHals 

>s -^STlIa^meric material* gxven » 
prepared as follows (the amounts 

ingredients are given in phr) . acoe lerator and 

All the ingredients, except sulphur 



retardant, were mixed together in an 

j j r> T n si for about 5 ram U t^ey/ 
30 • tnvodel Potnini PL 1.6) for « the elastomeric 

as the temperature reached 145±S > , aCcelerator 

ma ter ial - d -*^^tJ^^ - — 
and the retardant were then an 
out in an open roll mixer (2- Step) . 
35 E XAMPLE 4 . 
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The 



... elastomeri c .naterial in T^e , «« 

prepared fell- («» -»*■ ° f 

components art given in phx) - • aocs lerator and 

xatardant, were fed to • * h/aiarcBter ratio L/D = 
rotating, extruder ^ s ^1, tne 

SO. Alter a first pre-mx^ng step W ' ^ a added 

sulphur, tne accelerators and the ^ rata 

«, the extruder. The -*^ Bultlng ^tnre 

the extrusion was of 150 0:5 
was cooled by water. 
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TM3LE__1 




Dellite 67G 


2 nd Step 






TBBS 


1.6 


1.6 


1.6 


1.6 


Sulphur 


3.5 


3.5 


3-5 


3.5 


PVI 


0.3 


0.3 


0.3 


0.3 



.M: natural rubber; 
N3 2 6 -. c arbon bl ack ; 



N326-. caroun ^j-— — ' 

antioxidant-. Ph-yl-P-^ lenedi ^; aeulflde (X5 0S 

Bilane amount) ; weight of 

Kevlar Engineered Blaster: blend of 2 Y 

- Kevlar* and 77% by weight of 

(DuPont) ? . 
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n Hits' 670- organo-modified montmorillonite belonging 

"'I: Z smectite family Mineraria 
m Attaint): 

(Sa ntogard' FVI - 100 „ c was m . asur ed. 

TheMoonsy viscosity MLC1+4) at iu _.n„v«a 

wording to XSO standard .»A. * 

trials Obtained as described above. The 

^ZTZZ^lr^ according to XSO 
8ta rrd 3, were measured at 
50* 100* and 300*) both in the direction of cal n 

I the direction perpendicular thereto on eagles o£ 
^relastorrtc materia crosslink at^o'C * » 
15 minutes. XI, result obtained ere given ^ ^ _ 
r^c lT^-C according to XSO standard 



10 



degrees at 23 "C end ac i«. - - alaatOT , e ric 

48 which were measured on samples of said el 
aerials crosslink at 150°c for 30 minutes. 
20 Table 2 also shows the dynamic mechanical pr p 

measured using an Xnstron dynamic device in the 
"TrT^^T^^ mTLial having 
rSS^r^T length - 25 ciameter - 

• n reloaded up to 10% longitudinal deformation 

Hz The dynamic mechanical properties are expr 
Terms of dynamic elastic modulus (.M ^ ^ 
factor) values. As is Known, the ^ delt * ^ 
quieted as a ratio between ^ \^ 
35 and the elastic modulus (EM, both 

determined with the above dynamic ' measurements . 
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EXAM PLE 
Viscosity ML (1+4) 



TABLE 2 



1 (*) 2 (*) L 
73.0 55.2 



STATIC "MECHANICAL PROPERTIES 
DIRECTION OF CALENDERING 



10% Modulus (MPa) 
50% Modulus (MPa) 
100% Modulus (MPa) 
3 00% Modulus (MPa) 
Stress at break (MPa) 



1.39 
2.70 
4.53 
17.26 
23.61. 



3 .00 
B.62 
10.03. 
19. OB 
19,52 



3.43 
S.28 
10.33 
24.0 0 
24.07 



3.14 
5.90 
9.5B 
23.06 
24. B3 



"riTWRtTTTON PERPENDICULAR TO CALENDERING 



10% Modulus (MPa) 
50% Modulus (MPa) 
100% ModuluB (MPa) 
3 00% Modulus (MPa) 



1.33 
2.52 
4. IB 
16.63 
23 .00 



3.BB 
6.14 
16.02 
17.45 



3.17 
5.94 
9 .76 
23-51 
23 .74 



2 . BB 
5.21 
B.43 
20 .99 
22-40 



DYNAMIC MEC 
E' (23°C) 
E' (70°C) 


;hanical 

17 . Bl 
14 .70 


PROPERTH 
22-51 
17.55 


,S 

SI. 40 ] 
3B.97 


42.03 
32. B7 


Tan delta (23 °C) 
Tan delta (70°C) 


0 .209B 
0.1529 


0.2036 
0.14BB 


0.2912 
0.2372 


0.29B5 
0.2377 
95-90 

B9.90 


IRHD hardness at 23 °c 
IRHD hardness at 100 "C 


90.60 
82.20- 


90.30 
1 8B.00 


95.25 
.89.90 



'"'^s^T given in Table , — «- - ia rr: 

3 -d «) gives both a longitudinal and a 
Cereal reinrorc^nt - «- 

In particular, a transversal reinforcement w ^ 
^transversal reinforcement- given by Kevlar (Exa^le 
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"■SjSfSELi. aerials gained In «- 
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3 _ 4 . «*» «- — - 0 .r:jvT. 

prepared by moulding for 5 mantes t "° C 

bar ' -u ' „M-ained were submitted « X-ray 

The AIM thus obtained war 

^fraction analysis ^ * acr ibed above. The 

diff tactometer and operating 

following d-epacing values were obtained. 

- sample of Example 3 = 41.09 A; 

- sample of Example 4 = «o is . pacing ' 

value of Dellxte 678 In 5° e i aB tomeric 
32.1 A, show that ^eroalation of theji had occurred: . 
poller in the layererd ^^^tbtained, e^al 
in fact, a change in d-epacing value . ^ 
to 28% for Sample of Example 3 and to 25* 
Example 4 - 

•gyAMPLES 5-6 m «TitiaB ontheroad 

^ a according to Fig ^ ding to sample 2 

layers of elastomerio material Example 3 

(Hxampla 5 - reference, and invention) 
(Example 6 - according tc . the P ding to 

extending over a surface zero -degree celt 

the surface of development of the 

structure. ,.,,/si K 17 size, were mounted 

The obtained tyres" of 180/55 ° on a racing 

on a BMW touring motorcycle an Rested 
circuit, the obtained results are given 
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TABLE 3 











EXAMPLE 


5 (*) 


6 




Handling 


ref . 


better than 
ref. 




Directional 
stability 


rafi. 


better than 
ref. 


Curve roadholding 


ref. 


much better 
than ref- 


Cornering epeed 


ref. 


much better 
than ref- 


Wear uniformity 


ref. 


better than 
ref. 







(*) ; reference. 
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CLAIMS 



. x.^ f-tp-^W^i^ -P^ one caroaB , 

- « - ^^r 9 , substantially ' toroidal 

ply shaped ,n a iacerai edgea Qt 

configuration, the » respeccive right-hand 
wh ich are associated with P ^ 
and laft-hand bead wires, eacn 

enclosed in a "^T^'. olrcuM f arantially 
„ .. a belt structure applied » . c ar«e B 

external position relative 

structure; . m „ osed eircumf erentially on 

a tread band superimposed circu 

said belt structure; laterally ™ 

of side walls applied laterax y 
• pair of si<*e carcass 
vdahive to s aiu 



' opposite sides relative to 

structure; asBO ciated with at 

=,= -iri belt structure is asBocx^u. 
one ^ « a =~eslin*ed 

material comprising' m ivmar ■ 

(a) at least one diene alaeto^en o po lymer 

—stirs— ^ - ™ - 

15 nm ' . , ,„nnrdina to claim 1, 

intercalated in the alasto^erxc =laim 

. herein said layered inorganic 



25 
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30 



.. higher with -respect *° * ^ dispsrs ing it 

layered inorganic material (to) befor 
into the diene elastomeric P o1 ^ to claim 5 , 

, ^ r ----rt^rit^ .« 

wherein said layered . d - spacing 

«— »' - ^^Sf-S - at least 20* 
value in x-ray » ^ ^ of che 

higher with respect " the a P dispBrsi ng it 

layered inorganic material CM hefor 

into the diene elastomeric polymer J*- ^ 
7 . Tyre for two-wheeled vehicles ««^» ^ one 

-■ssri- — . - 

the equatorial plane of the tyre j _ 
.. T yre for --—-^^-3 L layers of 
■ -L^Uding to two preferred direction 

crossing each other in the two layers and ^ 
sinMstrically inclined in relation to the 
plane of the tyre. „^, 4 _ a to claim 1. 

s . for two-wheeled vehicles combination 

wherein said belt structure ^ t he 

of the structure according to claim 

structure ' accor di»g to claim 1. 

■ 10. Tyre . for two-wheeled vehicles croBB linfced 
wherein said at least one layer of 
elastomeric material is placed between 
structure and said belt structure. 
u . Tyre- for two-wheeled vehicles accor-ng 

wherein said at least ^^J^ said tread 
elastomeric material is placea 
band and said belt structure- . 
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12 . ^ for t »o-,^ -hides ~ ' 

e£ the P-ceding Wh !^L aB a rf TeLen 

alastomeric material . has a thickness 

. 13 vehicles according - ---- 

5 ^Trein said 1«Y« .of elastic material has 

" thickness of between 0.4 mm and 3 mm 

14 . Xyre f . two-wheeled 7^ S r;efn t h e Tayered 
of the preceding claims, where! » 

i0 inorganic materia! ™ v **- 

material in an amount of from 1 P 
15 Tyre for two-wheeled vehicles according to claim 

15. Tyre lavered Inorganic material Cb) is 
wherein the layered. a ^ rf 
piesent in the elsstomerie material m 

phy llosilicates such as ; beidellite , 
montmorillonite, ^^^^ , Ba uconite ; 

—ir — - 

„. ZTL two-wheeled nicies according to =i- - 
wherein the layered inorganic material 
montmorillonite. 
XB Tyre for two-wheeled vehicles according claim 16 

^ wherein the layered inorganic material tb. is 
surface-treated with a compatibilizer . 
30 ». Tvre for two-wheeied vehicles according g to claim IS, 
wherein the compatibilizer is salect ^ 
quaternary ammonium or phosphonium salts having 
general formula (I) : 
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wherein: 

branched d-C. alkenyl or y rots a • 

. g roup - R =-SS or W-» ~ ne R ' g ; ou ; ; a C-*. 
Unear or branohe 9 or al)tyl aryl 

aryl o^ a * * ry ^ 

oxygen, nitrogen or sulphur; 
X°- represents an anion such as tn 
" Le sulphate ion or the phosphate xon; 

n represents 1, 2 or 3. . t any one 

... lyre f or —wheels* .ehioles » ^ 

of the .preceding claims^ "her 
elastomerio polymer (a) nas 
20 ' temperature (T 3 > below 20-C to claim 20, 

-•=r« -—-=.«..:: 

copolymers, B ' 

30 22 " ^ ^- preledLg claims, wherein the elastomerio 



of the 



r x "nan d n/iQ 
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,4- least one elastomeric polymer 
material comprxses at least o olefinic 
of one or more monoolefxns witn 

23. Tyre for two-wheeled vehxcles 9ele cted 
wherein the elastomeric polymer (a > 
from: ethylene/propylene ^ p 

ethylene/propylene/dxene cop ym Qr 

polyisobutene; butyl rubbers; halobutyl r 
fixtures thereof. ^ according to any one 

10 24. Tyre for two-wheeled vehxcles a elastomeric 

of the preceding claim J^J^ G ne silane 
■ material further oomprxses at 

from those -« 1S ^.^ ed ^ the following 

group Which ™ay be identified oy 
structural formula (II) = 

(K),si-c n H a »-X (ID 

ln wh ic h the groups K, -^^r; 1 - 

different, are selected from. conditlo n 
a ryIo*y groups or fro. halogen - * ^ 

chat at least one of the = * - t ^ g 

"Tie" a grip "exacted fret: nitroso. 
inclxisxve; X xs a group chloro, 
• m ercapto, amino. epoxide, vxnyl, - 

-C S ) m C n H 2a -Si.(R), in which m and J ^ 3^ 
between 1 and 6 inclusive and the gro p 
defined as above. claim 24 

26 Tyrs for two-wheeXed vehicles according to cXaim 2 
Ir 2S -herein the siXans coupXing agent (c) « 
Tresent t ! the eXastomeric material in an amount of 

27 ~ ^iZZir^- according 
35 2 TersL the siXane ' ccupXing agent (c, is present „ 

an amount of from 0.5 phr to S phr. 
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of ^ e ^ Ce41 ! 9 Clal ™ is present in an 
additional . reinforcing tM* J* J - ^ 

amount or betveen 0.1 phr and 120 ph 

present, for two-wheeled 

32 , Process for producing a fc J following 
vehicles, said process composing 

15 steps: b assembling at 

. manufacturing a green tyre *, ^ ^ & 

least one carcass ply. *• ^ 
^umrerebtially outar positrcn 
S aid caress ply, - tread in a =r 
cuter position with respect to 

. r^IcX; the green ^ to mould^in a mould 

cavity formed in a ^infcing by 

- subjecting said green tyre 

heating; conprisiI1 g the step of 

said process furtner r cxoeE linkable 

associating at least one layer of a croe 
elaatLrio serial with said belt structure, 
elascomeric material comprising: 

an individual layer thickness of from 

.^according to claim 3,^ erein eai d^a- 
one layered inorganic material has 
layer thickness of from 0.05 nm to 15 nm. 
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c_^x -nan P n/^ 
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n *™ I-? or 33, wherein said 
34 . Process according to claim 32 or ' ^ ^ 

layered inorganic material xs inter 
• • elastomeric material,. 'laitn 32 or 34, 

a5 / Process , according to any one * iB 
wherein said layered »«^»" 
^foliated in the elaetomaric ^ fco 35 , 

36 . Process according to any one of cla has „ 
herein said layer of elastic material 

— - rTo XIlT.^eret said layer of 

37 . process according to clai« 3 ^ betMaen 0 . 4 
alastomeric material, has a tnicKn 

mm and 3 mm. i ims 32 to 37, 

33. Process accord! ng to^ny ™ 

15 rtJTlastomeric mater- a d specie 

" -ue in X-ray ^ -ue of the 

higher with respect to the d P . ing it 

layered inorganic material lb) before 



10 



layered inorganic 

int o the diene alastomeric P^er^ i 
„. Process acco ^ ^in tbe alastomeric 

s --^cU ~ r ^--rrre 

*= =<- ipaBt' 20% higher witn resye 
analysis of at least 20 g inorgatllc ^tsrial 

d-spacing value of the layer elastomeric 
(b) before dispersing it into tne 

polymer (a). of claims 32 to 39. 

Proces8 according to any - of cl 
herein said at least one ^ layer^ ^ ^ 

elastic matsrial is obt "-J^ o£ sala 
30 rossli^r 1 stomeric material in side by side 
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40 



41 . '/recess according to any one of claims 32 to „ 

— -,^r„:rrciai:"to.i, 

35 

42. 



aafined according to any one of claims 1* to 1 
Process according to any one of claims 
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35 

wherei n the diene elastic **T- W i- 
according to claim 20 or 21. . ^ 42> 

Process secerning to «, ^one or ^ }eul 

whe rein the -U-t"-™--*^^ Xxe *»noola£ins 
one elastic polymer of one « chereof 
with „ olefinid comono^er or dar V 
(aM aa dafinad according ro clar»»^ ^ ^ ^ 

44. process according " any aoI ^, Bi tion further 

herein the . elastomeric * ae de£ine d 

=*- least one coupling agent, v 
comprises at least ^ ^ 

according to any one of CI ^ fco ^ 

proceSB according to any J£j ^cing filler 
herein at lease ^^Z^ "* U ° 

is present, in an amount or ne ^ 

46. Process according to clal ™ 

^forcing fill- !• * m 45 wherein the 

47 process according to <=^ m 

reinforcing filler is ^Ixca ^ ^ ^ 

,„ 48 Process according to claim 47, wfcer 
20 48. rrot« present, 
silane coupling agent (O is P 
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